On World AIDS Day 2009, it is appropriate that we reflect on the accomplishments in HIV therapy that have been made over the past decade. First, we should recognize that the impact of the XIIIth International Conference on AIDS in Durban, South Africa, in 2000 was much more than scientific. It also highlighted the non-acceptability of continuing to deny access to life-saving antiretroviral drugs to HIV-infected people in developing countries. This was in spite of efforts by then President Thabo Mbeki of South Africa to undermine the conference through his ridiculous and irresponsible insinuations that HIV might not be the cause of AIDS. Since 2000, it is estimated that the numbers of people in Africa receiving antiretroviral therapy has increased to approximately four million from about 7000 at the time of the Durban Conference. However, the fact is that almost all HIV-infected persons in developing country settings are today receiving therapies that are considered to be sub-standard by Western criteria.
For example, the triple drug combination that is the most widely prescribed in the world, is termed Triomune. The reason it is so widely used is that it is cheap as well as generically produced, and is therefore extensively used in developing countries where the burden of HIV disease is so extensive. Triomune is a single pill that is taken twice daily. It includes three individual drugs that are termed stavudine (d4T), lamivudine (3TC), and nevirapine (NVP). Of these, it is only 3TC that continues to be widely used by patients in Western countries. Indeed, we have known for at least 7 years that the stavudine component of the Triomune regimen is associated with severe toxicities that can cause facial and body disfiguration [1] . As a result, many patients may ultimately choose to be non-adherent to their antiviral regimens, in part because of the stigmatizing consequences of these deformities. An obvious consequence of this may be unchecked viral replication and the progression of disease.
The problem gets worse. There is now substantial evidence to indicate that patients infected by the subtype C variants of HIV-1 that are predominant in sub-Saharan Africa may be especially prone to develop certain drug resistance-associated mutations in the event that they fail their antiretroviral therapy [2, 3] . One of these mutations is the K65R substitution in reverse transcriptase. Unfortunately, this mutation has been shown to be associated with a broad degree of cross-resistance against many members of the nucleoside reverse transcriptase inhibitor (NRTI) family of drugs. As a result, many patients who fail their Triomune regimen will develop the K65R substitution and may be compromised in regard to opportunity to benefit from many second-line therapies that might otherwise check viral replication and HIV disease progression [4] . This is the reason some of the wealthier countries in Africa such as Botswana and Zambia have now switched away from the use of stavudine-based regimens in firstline therapy to instead use other much better tolerated, more efficient drugs such as tenofovir (TDF), that will potentially avoid this problem of cross-resistance.
Fortunately, the World Health Organization has recently recommended that TDF be substituted, wherever possible, for stavudine in the context of initial therapeutic regimens in developing countries. However, it may take years for poorer countries to be able to access alternate medicines such as TDF, which costs at least twice as much as stavu-dine, even if it is generically produced. In all likelihood as well, generic manufacturers of Triomune, that have stockpiled huge amounts of this antiquated triple cocktail formulation, will be unhappy if their amassed drug supplies do not make their way to market.
Another major issue in regard to the clinical management of HIV-infected individuals in developing countries involves the performance of PCR-based tests to monitor levels of viral RNA in plasma. It has long been argued by some that this test is expensive and that the money involved in performing clinical monitoring of plasma viremia might be better spent on providing access to drugs. However, it is important to understand that the monitoring of plasma viremia represents an essential component of HIV clinical management in all Western countries and provides key information in regard to whether a drug regimen is working or not. Indeed, it is considered to be unacceptable if a patient's viral load in plasma cannot be brought down to and maintained below levels of dectability of the test, i.e. < 50 copies of viral RNA per ml of plasma.
The reason that it is essential to offer plasma viremia testing is simple. Once HIV plasma viremia begins to rise, this is usually a sure indication that the therapeutic regimen being used has probably failed, most likely for reasons of HIV drug resistance as a consequence of drug-selected mutations within the target genes of HIV therapy i.e. reverse transcriptase, protease, and integrase.
It is not only that these mutations can render antiretroviral drugs less useful than they might otherwise be but, in addition, because such mutations can sequentially accumulate if a patient continues to be treated with a drug that is being employed during treatment failure. This, in turn, can lead to higher levels of drug resistance that might otherwise occur as well as to the potential for sexual transmission of resistance-associated mutations.
In certain instances, a more serious consequence may be that the accumulation of drug resistance mutations may prevent newer compounds that represent a next generation of drug development from being effective. For example, the non-nucleoside reverse transcriptase inhibitor (NNRTI) etravirine (ETV) is an excellent compound that maintains efficacy against viruses that contain the most common mutations associated with resistance against two first-generation NNRTIs, NVP and efavarenz (EFV). However, if patients remain on either of these drugs once the most common of these mutations, i.e. K103N, has appeared, they will be likely to develop a wide array of other NNRTI-associated mutations, that will compromise the use of ETV [5] .
The problem with monitoring patients by means other than plasma viremia, such as CD4 counts, is that the latter are not well-suited to provide an accurate assessment of the state of viral replication within infected individuals. Although CD4 monitoring is essential and provides vital information in regard to the status of the immune system, it is well known that drops in levels of CD4 counts usually take place long after plasma viremia has started to increase. As a consequence, patients who remain on noneffective triple drug regimens will continue to accumulate drug resistance-associated mutations during periods of relative CD4 stability, since it is only the long-term consequences of unchecked viral replication that lead to CD4 declines. While there is now a trend toward encouraging the use of viral load diagnostics in all developing country settings, this recommendation may have come too late for millions of individuals who have already accumulated multiple drug resistance mutations in their HIV genomes, thereby compromising future therapies. An additional major difference between therapeutic standards in Western vs developing countries involves the question of when to start therapy. There is now consensus in Western countries that patients ought to begin therapy when their CD4 counts are still above 350 cells/ml 3 [6] . Allowing CD4 levels to decline below this level prior to initiation of therapy is associated with considerable risk in regard to both short and long-term responsiveness to highly active antiretroviral therapy (HAART). This is doubtless because of the irreparable damage that is inflicted by HIV replication on the immune system and a relative inability to recover full immune function despite the use of antiretroviral drugs. Unfortunately, most people, even in Western countries, are still unlikely to begin therapy with CD4 counts above 350, the reason being that most individuals are only diagnosed once their CD4 counts have slipped to levels below 250 cells/mm 3 , often because they may then decide to seek medical advice after first developing AIDS-related symptoms.
Efforts are now being made in all Western settings to try to identify HIV-infected individuals far earlier than was previously the case for several reasons. Among these are the potential public health benefits of beginning antiretroviral therapy earlier, such that viral load will quickly diminish and infected individuals will be less likely to transmit virus to others [7] . A second obvious benefit will involve the long term health of infected individuals themselves, if they are able to begin therapy earlier.
In contrast, most individuals in developing countries remain unlikely to be diagnosed with CD4 counts that are above 200. It will take monumental efforts to bring more widespread and efficacious testing for HIV to developing country settings in order that patients may benefit from HAART to the same extent as has occured in the West. This problem is also complicated by the fact that stigmatization of HIV disease is far worse in many developing countries than is the case, for example, in Western Europe and North America [8] .
As if the above were not enough, there is even concern that the generic drugs being made available in some developing countries may not be of the same quality as those that are produced by major pharmaceutical companies [9] . It is vital that high standards of bioequivalence be maintained in all countries in which generic HIV drugs are employed, since the use of drugs with fewer active components will increase both the rate of emergence of drugresistant HIV variants and their transmission. Some observers have even raised the possibility that fake drugs might have found their way to the market in some developing countries.
In short, considerable progress has been made in developing settings, including most African countries, in regard to HIV drug access. However, enormous chasms in regard to standards of care, diagnostic services, and qualities of drugs employed continue to distinguish developing from developed countries, as has been previously pointed out [10] . It is simply not true that HIV disease has been transformed for most people into a chronic manageable condition in a developing country context, in the way that we hold this to be true in the West. Although international bodies such as the World Health Organization are trying to resolve some of these issues, as will be reflected in new sets of guidelines to be published shortly, implementation of change will not be easy or fast. We must all work harder to ensure that these gaps shrink as quickly as possible if we are to realize the ideals and dreams of the XIIIth International Conference on AIDS that was held in Durban only nine years ago. 
